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Ι Η επίδραση της παρατεταμένης απασβέστωσης πάνω στην ανοσοϊστοχημική 
χρώση των αμαστιγωτών της Leishmania infantum σε μονιμοποιημένους σε φορ­
μόλη και εμποτισμένους σε παραφίνη μαλακούς ιστούς σκύλου (λεμφογάγγλια) 
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ABSTRACT. The aim of this report was to present the preliminary results of the effect of prolonged decalcification on the 
immunohistochemical staining of Leishmania infantum in formalin-fixed, paraffin-embedded canine soft tissues. A heavily 
parasitized by Leishmania infantum amastigotes popliteal lymph node was used in this study. One half of a surgically excised lymph 
node was processed according to a decalcification protocol (for 40 days), while the other half was processed without decalcification. 
Immunohistochemical staining for Leishmania infantum was then applied on both decalcified and non-decalcified lymph node 
sections. The amastigotes were stained and detected in non-decalcified sections, whereas a significant reduction of immunostaining 
was observed in decalcified sections. It is likely that parasite antigens are altered by the decalcification procedure, probably as a 
result of the long lasting effect of decalcifying acids on both the amastigotes and the host cell cytoplasm. Consequently, it seems 
that immunohistochemical detection of Leishmania infantum amastigotes is significantly affected following prolonged tissue 
decalcification. 
Key words: decalcification of soft tissues, immunohistochemistry, Leishmania infantum, dog 
ΠΕΡΙΑΗΨΗ. Σκοπός της αναφοράς αυτής είναι η παρουσίαση των προκαταρτικών αποτελεσμάτων της επίδρασης της παρα­
τεταμένης απασβέστωσης πάνω στην ανοσοϊστοχημική χρώση της Leishmania infantum σε μονιμοποιημένους σε φορμόλη και 
εμποτισμένους σε παραφίνη ιστούς σκύλου. Χρησιμοποιήθηκε ιγνυακό λεμφογάγγλιο με έντονη παρασίτωση με αμαστιγωτά 
της Leishmania infantum. Το μισό από το λεμφογάγγλιο, μετά τη χειρουργική του αφαίρεση, υποβλήθηκε στη διαδικασία απα­
σβέστωσης (διάρκειας 40 ημερών) σε αντίθεση με το άλλο μισό. Η ανοσοϊστοχημική χρώση της Leishmania infantum εφαρμό­
στηκε στη συνέχεια σε απασβεστωμένες και μη απασβεστωμένες τομές του λεμφογαγγλίου. Στις τελευταίες, τα αμαστιγωτά χρώ-
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στηκαν και ανιχνεύθηκαν χωρίς δυσκολία σε αντίθεση με τις απασβεστωμένες τομές. Πιθανόν, τα παρασιτικά αντιγόνα τροπο­
ποιούνται με τη διαδικασία της απασβέστωσης λόγω της παρατεταμένης επίδρασης των οξέων που χρησιμοποιούνται πάνω στα 
αμαστιγωτά όσο και στο κυτταρόπλασμα των κυττάρων. Επομένως, η ανοσοϊστοχημική ανίχνευση των αμαστιγωτών της 
Leishmania infantum φαίνεται να επηρεάζεται σημαντικά μετά από παρατεταμένη απασβέστωση του ιστού. 
Λέξεις ευρετηρίασης: απασβέστωση μαλακών ιστών, ανοσοϊστοχημική χρώση, Leishmania infantum, σκύλος 
Canine visceral leishmaniosis is a protozoal infection caused by Leishmania infantum 
(Dereure et al. 1999, Gradoni 1999). Several methods 
are currently used for the diagnosis of the disease, such 
as serology, culture, microscopic detection of the 
parasite in bone marrow and lymph node aspirates and 
PCR. Histopathological examination of skin or other 
organ biopsies, routinely stained with hematoxylin and 
eosin, is usually inconclusive when the parasite number 
is low. In these cases, the immunohistochemical 
staining of leishmania amastigotes has proved to be 
undoubtedly efficient in establishing the diagnosis 
(Bourdoiseau et al. 1997). Canine visceral leishma­
niosis is believed to be a cause of claw disease that is 
usually reminiscent of immune-mediated (e.g lupus 
erythematosus) or auto-immune skin disease 
(Koutinas, unpublished data). Amputation of the distal 
phalanx of a digit is commonly used for histopatholo­
gical examination following decalcification of the bone 
of the excised phalanx. The purpose of this study was 
to evaluate the effect of the above decalcification 
protocol on the immunohistochemical staining of 
Leishmania infantum amastigotes in formalin-fixed, 
paraffin-embedded canine soft tissues. The material 
consisted of surgically excised, formalin-fixed, popliteal 
lymph node from a dog examined at the Small Animal 
Hospital of the Veterinary School of the University of 
Thessaloniki. The diagnosis of leishmaniosis was 
confirmed both by cytology of fine needle aspiration 
biopsy from popliteal lymph nodes and serologic 
indirect fluorescent test (Leishmania-Spot IF, 
Biomerieux, Marcy l'Etoile, France). Direct smear 
made from the aspirated material and stained with 
Haemacolour stain (Merck, Darmstadt, Germany) 
revealed a high number of Leishmania infantum 
amastigotes under light microscopy. Following the 
establishment of the diagnosis, the left popliteal lymph 
node was surgically excised. One half of the lymph 
node was fixed in 10% neutral buffered formalin and 
then embedded in paraffin according to routine 
procedures, while the other half underwent decalcifi­
cation, before being routinely processed. For decalcifi­
cation, the tissue was placed in a solution consisted of 
sodium citrate and formic acid, prepared according to 
the following protocol: solution A was prepared by 
adding 50g anhydrous sodium citrate or 81.1 g hydrate 
sodium citrate to 250 ml of distilled water, while 
solution Β is prepared by adding 125 ml formic acid 
90% to 125 ml of distilled water. Then solutions A and 
Β were mixed and the distal phalanx was placed in 
decalcifying solution for 10 days. This step was 
repeated 4 times, with freshly prepared solution each 
time, rising the overall decalcification period to 40 days 
(Bancroft and Cook 1984). Both samples were then 
sectioned at 6 μπι (six sections each) and stained with 
the immunohistochemical procedure described for 
labelling Leishmania infantum amastigotes (Bourdoi­
seau et al. 1997) with several modifications (Papado-
giannakis et al. 2005). Briefly, the slides were deparaf-
finized, hydrated and incubated in 4% hydrogen 
peroxide to block endogenous peroxidase activity. A 
hyper-immune serum from another dog naturally 
infected with Leishmania infantum (IFA titer: 1/3200) 
diluted 1:100 in 0.01M PBS was used as primary 
antibody. Following an over night incubation at 4 ° C in 
a humid chamber and washing in PBS, the slides were 
incubated with sheep anti-canine IgG conjugated with 
horseradish peroxidase (Serotec, Kidlington, Oxford, 
U.K). The reaction was developed with 3.3 diamino-
benzidine (DAB) solution (Sigma, St. Louis, MO, 
U.S.A). Finally, the slides were dehydrated, cleared, 
counter-stained with Harris' hematoxylin and mounted 
with coverslips. Before being incubated with the 
primary antibody, three sections were subjected to 
antigen retrieval in citrate buffer, 0.1M, pH 6 in a 
microwave oven for 15 min, as previously described 
(Shi et al. 1993). 
Leishmania infantum amastigotes were stained and 
easily detected in non-decalcified sections without 
antigen retrieval (Figure 1). However, in decalcified 
sections, even those that underwent the antigen 
retrieval procedure, the immunohistochemical staining 
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Figure 1. Non-decalcified lymph node 
section in which a high number of 
Leishmania infantum amastigotes are 
seen by immunohistochemistry (DAB 
chromogen, χ 1000). 
Εικόνα 1. Ιστολογική τομή από μη απα-
σβεστωμένο λεμφογάγγλιο στο οποίο 
παρατηρείται μεγάλος αριθμός αμαστι-
γωτών της Leishmania infantum με ανο-
σοϊστοχημικιή χρώση (χρωμογόνο 
DAB, χ 1000). 
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Figure 2. Decalcified lymph node 
section in which severe vacuolation of 
the cytoplasm of parasitized cells is 
observed along with significantly 
reduced staining of Leishmania infantum 
amastigotes by immunohistochemistry 
following antigen retrieval (DAB 
chromogen, x 1000). 
Εικόνα 2. Ιστολογική τομή από απα-
σβεστωμενο λεμφογάγγλιο στο οποίο 
παρατηρείται έντονη κενοτοποίωση του 
κυτταροπλάσματος των παρασιτισμενων 
κυττάρων παράλληλα με σημαντική μεί­
ωση της χρώσης των αμαστιγωτών της 
Leishmania infantum με ανοσοϊστοχημι-
ική χρώση μετά την αποκάλειψη του 
αντιγόνου (χρωμογόνο DAB, x 1000). 
ft 
intensity was significantly reduced leading to the 
observation of a low number of faintly stained amasti­
gotes in most areas of the sections. Additionally, severe 
vacuolation of the cytoplasm of parasitized cells was 
also observed making the detection of faintly stained 
amastigotes even more difficult (Figure 2). Since 
vacuolar degeneration of basal cells has already been 
observed in claw biopsies in canine leishmaniosis, but 
also in several other diseases of the canine claws, 
decalcification procedure, which is always applied in 
claw biopsies, cannot be excluded as the cause of this 
vacuolation. 
The decalcification procedure, applied in this 
study, significantly reduced the immunohistochemical 
staining of Leishmania infantum amastigotes, probably 
because several epitopes were destroyed or modified 
by the prolonged action of the decalcifying agents on 
the structure of the parasite antigens. This assumption 
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is further supported by the fact that immunohisto-
chemical staining of amastigotes was significantly 
reduced even when antigen retrieval was employed. 
The severe vacuolation of the cytoplasm, observed in 
many parasitized cells, could be attributed to the long 
lasting action of the formic acid on the sulfur-
containing structures of the cytoplasm leading to 
carbon monoxide elaboration or to the degenerating 
effect of the chemicals on cytoplasmic vacuoles or 
other structures. 
Lymphocytic interface dermatitis has recently been 
observed in claw beds of dogs with positive diagnosis 
of leishmaniosis both in clinically unaffected claws as 
well as in dogs presenting with Onychogryposis, without 
observation of Leishmania infantum amastigotes in 
amputated and decalcified distal phalanx sections 
stained with hematoxylin and eosin (Koutinas, 
unpublished data). Immunohistochemical staining for 
the detection of Leishmania infantum amastigotes in 
these cases would offer a necessary next step in further 
elucidating the pathogenesis of canine leishmaniosis. 
However, based on the results of this study, the 
amputation of the distal phalanx and the subsequent 
Bancroft J and Cook Η (1984) Manual of histological techniques. 
London, Churchill Livingstone. 
Bourdoiseau G, Marchai Τ and Magnol J (1997) Immunohisto­
chemical detection of Leishmania infantum in formalin-fixed, 
paraffin-embedded sections in canine skin and lymph nodes. 
Journal of Veterinary Diagnostic Investigation 9(4): 439-440. 
Dereure J, Pratlong F and Detet J (1999) Geografical distribution and 
the identification of parasites causing canine leishmaniasis in the 
Mediterranean Basin. Proceedings of the International Canine 
Leishmaniasis Forum. Barcelona, Spain pp 18-25. 
Gradoni L (1999) Epizootiology of canine leishmaniasis in southern 
Europe. Proceedings of the International Canine Leishmaniasis 
Forum. Barcelona, Spain pp 32-39. 
decalcification described above would most likely 
interfere significantly with the immunohistochemical 
staining of amastigotes. As an alternative, either 
another decalcification protocol could be used 
following its evaluation, or preferably, the onycho-
biopsy without onychectomy technique for canine 
claws (Müller and Olivry 1999) could be performed 
which due to the small size of the bone sampled, 
decalcification time is short and probably immuno-
staining of amastigotes would not be affected signifi-
cantly, since at least in humans it has been shown that 
immunoperoxidase staining of several antigens (in 
particular IgG and IgA) in soft tissues are not affected 
significantly when the decalcification time is short 
(Mukai et al. 1986). Further research has to be carried 
out in order the results of this preliminary study to be 
better evaluated, in which a higher number of samples 
both from dogs with leishmaniosis and normal dogs 
will be examined. 
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